Attention-deficit/hyperactivity disorder (ADHD) is the most common neurodevelopmental disorder of childhood characterized by the three core symptoms of hyperactivity, impulsiveness, and sustained inattention. While the etiology of ADHD remains unknown, several studies suggest ADHD pathophysiology to involve frontal network abnormality and dysregulation of catecholaminergic and dopaminergic functions. Stimulants, which are structurally similar to endogenous catecholamines, are the most commonly prescribed drugs for treatment of ADHD, but are classified as Schedule II based on the Controlled Substances Act due to high likelihood for diversion and abuse. Non-stimulant medications, as well as antidepressants, have also been used in ADHD treatment but have been found to be inferior to stimulant interventions and to cause intolerable side effects. The search for safer yet effective ADHD treatments led to a growing interest in natural medicines and a host of other complementary and alternative treatments for ADHD. While the use of these therapies is well documented, not much is known about their safety and efficacy. In this chapter, we describe current evidence-based complementary and alternative therapies for ADHD, focusing on nutritional and botanical agents, and provide details on the performance of these agents in clinical trials. Here, we discuss the rationale for the use of natural products for ADHD, mention the potential mechanisms of action of these treatments, and highlight safety and efficacy issues associated with the use of these treatments. In conclusion, we give an exhaustive update on the use of nutritional and botanical medicines as complementary and alternative ADHD therapies for ADHD, which
Introduction
Attention deficit hyperactivity disorder (ADHD) is a neurodevelopmental disorder of childhood, characterized by the three core symptoms of hyperactivity, impulsivity, and inattention [1] . Diagnosis of ADHD has been on the rise since it was recognized as a specific disorder in the 1970s. Currently, the worldwide prevalence rate of ADHD is approximately 5%, making it the most common psychiatric disorder among children [2] . In addition, although most frequently diagnosed during childhood, ADHD may affect an individual throughout life [3] . Given its serious academic, social, and familial consequences, along with the risk of incurring comorbid conditions and later substance abuse, it is imperative to develop efficacious treatments for ADHD [4] .
Treatment of ADHD: An overview
Numerous treatment strategies for ADHD have been implemented over the years. Conventional treatment usually includes a pharmaceutical and a non-pharmacological intervention such as behavioral/psychosocial approaches. We describe in the following text some of the widely used pharmacological and non-pharmacological ADHD treatments as well as safety and efficacy and issues or limitations associated with the use of these interventions.
Pharmacological interventions
ADHD has been associated with dysfunctions in catecholaminergic function in the brain [5] . The fact that medications that increase brain catecholamine levels have been shown to alleviate ADHD symptoms provided solid support for the use of pharmacological treatments for ADHD [5] . Drugs used in managing ADHD are classified as stimulant and non-stimulant medications. Stimulant or psychostimulant drugs are the most common pharmacological intervention for ADHD [6, 7] . These drugs (e.g., methylphenidate and dextroamphetamine) are structurally similar to endogenous catecholamines. They work by increasing extracellular dopamine and norepinephrine levels in order to restore the dysregulated neurotransmitter balance in the brain of ADHD patients [5] . Methylphenidate (Ritalin® or Concerta®) is the most prescribed and used psychostimulant accounting for around 70% of ADHD patients who are under stimulant treatment [6, 8, 9] .
Non-stimulant medications such as the norepinephrine specific reuptake inhibitor, atomoxetine, as well as antidepressants such as imipramine, phenelzine, and bupropion have also been used in the treatment of ADHD [9, 10] . Similar to psychostimulants, these drugs act by increasing catecholamine levels in the brain, thus correcting the perceived neurotransmitter imbalance. However, non-stimulants have been found to be inferior to stimulant drugs on efficacy endpoints [6, 10] .
Although pharmacological interventions generally improve ADHD symptoms for most children, as many as 20-30% of children either do not respond to these drugs or are unable to tolerate them due to the wide range of side/adverse effects they may produce [11, 12] . Common side effects associated with stimulant use are decreased appetite, insomnia, and headache [11] .
Other side effects such as motor tics, abdominal pain, irritability, nausea, and fatigue have also been reported [9, 13] . For this reason, some parents are unwilling to medicate their children with stimulants due to concerns about the safety and risks associated with the long-term use. In addition, stimulants also have a high likelihood for diversion and abuse, and are classified as Schedule II based on the Controlled Substances Act. This is a major concern since ADHD has also been associated with increased risk of substance use disorder [14] .
Non-pharmacological interventions
A variety of non-pharmacological interventions is available for treating ADHD. These treatment strategies can either be used alone or in combination with pharmacological therapy [13] . Behavioral therapy, also known as behavioral modification, is one of the most common, effective, and accepted non-pharmacological treatment for ADHD. This therapy, which typically involves reinforcing desired behaviors through rewards and praise and decreasing problem behaviors by setting limits and consequences, has shown great promise particularly in youth and adults with ADHD [15, 16] . Another form of behavioral therapy is social skills training. This is conducted in a group setting where a therapist or a teacher demonstrates appropriate social behaviors and then encourages patients to repeat and practice those behaviors [16, 17] . Other potential approaches include memory training through the use of computer software (Cogmed), electroencephalography biofeedback or neurofeedback, exercise, yoga, meditation, acupuncture, and green space [12, 18, 19] . As these therapies are not widely available, only a few patients can benefit from the effects of behavioral therapy. Despite the fact that these interventions are easy to implement, time demands, the need of a professional therapist, and participation by family members and teachers also limit the use of behavioral ADHD treatments.
Over the years, there has been much interest and controversy on the importance of food and diet and its potential role in ADHD and ADHD symptomatology [20] . Some food items have been shown to cause or worsen ADHD symptoms in children. The strategy, therefore, is to identify offensive food items and eliminate these items from the child's diet in order to prevent or minimize the occurrence of ADHD symptoms. This can be done by eliminating the particular food item (single-food elimination) or multiple food elements that are most commonly reported to cause ADHD symptoms. Common culprits include sugar, dairy products, junk foods, food additives, preservative, and others [18, 21] . Another dietary regimen that has been gaining support is the "oligoantigenic" or "few foods" diet, which entails strict removal of nearly all foods, except a limited number that have been proven to cause no problems or are deemed "hypoallergenic" [18, 19, 21] . However, due to inadequate research on the efficacy of these regimens, employing dietary modifications to treat ADHD is still controversial. Furthermore, continued compliance and nutritional imbalances are causes of concern for dietary treatments.
Natural health products for ADHD

Rationale for the use of natural health products
In view of the safety and efficacy issues of current pharmacological interventions, and the desire for safer yet effective ADHD treatments, there has been a growing interest in natural health products (e.g., botanical/herbal medicines, vitamins, and minerals) and other complementary and alternative medicines for ADHD [12, 18, 19] . It has been estimated that more than 50% of parents of children with ADHD treat their child using one or more of these products [22] [23] [24] [25] . Despite their growing popularity, physicians are still reluctant to recommend these products, as they question the efficacy of these treatments. Thus, only a few families disclose the use of these products to their child's physician [18, 24, 25] . Research is still underway to demonstrate the effectiveness of natural products in the treatment of ADHD. In the following sections, we describe some of the widely used natural medicines for ADHD, discuss the potential mechanism of action of these agents, and give updates on their performance in recent clinical research.
Updates on natural treatments for ADHD: evidence from clinical studies
Botanical agents
Botanical agents or herbal medicines are popular alternative treatment for ADHD, as they appeal to parents looking for a more "natural" treatment for their child [12, 18] 
Pycnogenol® (French maritime pine bark extract)
Pycnogenol® is a standardized extract from the bark of French maritime pine (Pinus pinaster). This extract was reported to have a rich store of phenolic acids, catechin, taxifolin, and procyanidins, each with diverse biological effects. A number of studies have suggested that Pycnogenol® may be beneficial for ADHD and its symptoms. Of note, a double-blind, placebocontrolled study of 61 children (ages 6-14 years old) found that Pycnogenol® (1mg/kg/day) ameliorated the symptoms of ADHD including reduced hyperactivity, increased attention, and improved visual-motor coordination [26] . Only mild side effects (a rise in slowness and gastric discomfort) were reported. These benefits of Pycnogenol® on ADHD symptoms were attributed to its ability to increase nitric oxide production. Nitric oxide plays a role in the regulation of norepinephrine and dopamine release and intake [26] . Another study (randomized, double-blind, placebo-controlled) also reported that Pycnogenol® administration (1 mg/ kg/day) improves attention of ADHD children, coupled with reduction of oxidative damage to DNA and normalization of total antioxidant status [27] . The potent antioxidant properties of Pycnogenol® are thought to be beneficial to ADHD given the presumed role of oxidative stress in the etiology of this disorder [28] . Pycnogenol® was also shown to normalize urinary catecholamine concentration of children with ADHD [29] and is believed to act as a vasodilator improving cerebral blood flow to brain regions involved in ADHD [19] . Contrastingly, Tenenbaum et al. [30] reported that Pycnogenol® failed to produce treatment effects in adults (24-53 years old) with ADHD over a period of 3 weeks. However, it should be noted that in this study neither Pycnogenol® nor the positive control, methylphenidate, outperformed placebo on any ADHD rating scale [31] . In summary, Pycnogenol® is a promising botanical alternative for the management of ADHD and its symptoms; however, more studies are needed before it can be used as a stand-alone ADHD treatment.
St. John's wort (Hypericum perforatum)
St. John's wort is best known for its antidepressant effects. It is an alternative option for treating mild-to-moderate depression, even in children under the age of 12, with few side effects [18] . This herb was also demonstrated to have beneficial effects on other psychiatric disorders, including major depression, bipolar depression, obsessive-compulsive disorder, social phobia, and somatization disorder [32] . It has been suggested that the effects of St. John's wort may be related to its ability to inhibit the reuptake of serotonin, norepinephrine, and dopamine [33] . For this reason, the effect of St. John's wort was tested in a preliminary study in three ADHD patients (14-16 years old) and the result showed that St. John's wort improved ADHD symptoms [33] . In contrast, a much more rigorous (randomized, double-blind, placebocontrolled) trial reported that St. John's wort (300 mg/day) did not improve ADHD symptoms in 54 children (aged 6-17 years old), after 8 weeks of intervention [34] . Thus, the effects of St. John's wort on ADHD is still unclear, necessitating further studies.
Ginkgo biloba
Ginkgo biloba is a unique species of a tree native to East Asia. The memory enhancing effects of G. biloba has been extensively studied, and it is being utilized as an alternative treatment for memory impairment and dementia [35] . Some studies also reported that the ginkgo has beneficial effects on ADHD. Uebel-von Sandersleben et al. [36] reported that G. biloba (240 mg, daily) improved core symptoms of ADHD in children, following 3-5 weeks of treatment. G. biloba (50 mg) was also found to alleviate ADHD symptoms in children (36 kids, ages 3-17), when administered with ginseng (200 mg), over the course of 4 weeks [37] . In this study, minor side effects were observed (e.g., subjects became more emotional and more impulsive, more hyperactive and more aggressive, sweating, headache, tiredness) [37] . The beneficial effects of G. biloba on ADHD are attributed to its various activities such as (1) improvement of cerebrovascular blood flow that may help reduce hyperactivity due to lack of focus, (2) reversal of 5-HT1A and noradrenergic receptor reductions, and (3) inhibition of both MAO-A and MAO-B in the brain [35, 37] . However, a 6-week double-blind randomized controlled trial by Salehi et al. [35] found that G. biloba (80-120 mg/day) was less effective than methylphenidate in managing ADHD symptoms in a sample of 50 children.
Ginseng
Ginseng has been shown to improve ADHD symptoms [37] . Ginseng, both American (Panax quinquefolius) and Asian (Panax ginseng), is known to produce beneficial effects on the body. Ginseng species contain a class of phytochemicals called ginsenosides, which are known as potent antioxidants and exert neuroprotective properties [38, 39] . Ginsenosides have also been reported to boost levels of dopamine and norepinephrine in the brain. In this sense, ginseng may effectively alleviate symptoms of ADHD. Indeed, an observational clinical study showed that Korean red ginseng (KRG) (Panax ginseng), given at 1,000 mg, twice a day, for 8 weeks, improved inattentiveness in children (18 kids, ages 6-14) with ADHD [38] . In addition, a double-blind randomized placebo-controlled trial reported that 100 mg of KRG, taken twice a day, decreased inattention and hyperactivity scores of ADHD children (ages 6-15 years old), after an 8-week treatment period [39] . Side effects associated with ginseng use included perspiration, headache, fatigue, and a degree of repulsive feeling experienced by patients due to the unique flavor of red ginseng [38] . Thus, ginseng has the potential to be used as a complementary and alternative therapy for ADHD, provided that its efficacy and safety issues are resolved.
Valerian (Valeriana officinalis)
Valerian is a perineal plant that is known to have sedative and antispasmodic effects. Valerian has been used as a treatment for insomnia, restlessness, and anxiety [12] . Its application in the management of ADHD has also been evaluated. In a double-blind, placebo-controlled, pilot study, it was shown that treatment with Valerian tincture for two weeks improved ADHD symptoms in children (30 kids) aged 5-11 years old [40] . The effects of Valerian are thought to be facilitated by the action of valerenic acid, one of its major components, on the gammaaminobutyric acid (GABA) A receptor. Valerian is generally safe and its use on children ages 3-12 years is approved by the European Scientific Cooperative on Phytotherapy, provided that it is used under medical supervision [12, 18, 40] . Nevertheless, the use of valerian as an alternative treatment for ADHD is limited by the insufficient clinical evidence supporting its efficacy.
Ningdong
Ningdong granule (NDG) is a Chinese medicinal preparation that has been used for various medicinal purposes for many years now. As it showed therapeutic benefits in the treatment of Tourette syndrome [41] , the effects of Ningdong were evaluated in ADHD patients. Accordingly, Li et al. [41] performed a randomized, methylphenidate-controlled, doubledblinded trial, where 72 children with ADHD were given NDG (5 mg/kg/day) or methylphenidate (1 mg/kg/day) for 8 weeks. Results showed that NDG has equivalent effect to methylphenidate in improving ADHD symptoms, but with lesser side effects. They also reported that NDG was well tolerated by children with ADHD as revealed by blood, urine, and stool analysis, and renal and hepatic function assessments. Interestingly, levels of homovanillic acid, which is involved in the regulation of dopamine, in the sera increased in the NDG group without causing any change in dopamine concentration. Thus, the authors suggested that NDG is a promising, safe, and effective alternative therapy for ADHD. However, more research needs to be done before NDG can be used as an alternative ADHD treatment.
Bacopa (Bacopa monniera)
Bacopa also known as water hyssop or Brahmi is an Ayurvedic medicine that has been used for many centuries for its positive effects on memory, learning, and concentration. Preliminary studies have shown that Bacopa has benefits (i.e., improvement in memory and learning tasks) in children with ADHD [12] . These findings were supported by an open-label study demonstrating that Bacopa extract (225 mg/day), given for a period of 6 months, significantly alleviated the ADHD symptoms of 31 children, ages 6-12 years old [42] . The positive effects of Bacopa on ADHD are thought to be achieved via cholinesterase inhibition, dopamine regulation, neuroprotective, and/or antioxidant effects [12, 42] . Bacopa was well-tolerated by children, with only mild gastrointestinal side effects (nausea) reported [42] . Further studies (e.g., double-blind, randomized clinical trials) are necessary to verify the efficacy of this botanical agent as a therapy for ADHD.
Nutritional medicines/supplements
Studies have shown that certain vitamins and minerals may also play a role in the pathology of ADHD. Accordingly, a multitude of vitamins, minerals, and other nutritional supplements have been proposed as complementary and alternative treatment for ADHD [ Table 2 ]. 
Supplement Methods
Vitamins
Vitamins have been considered as an adjunct or alternative treatment for ADHD, although no studies have systemically evaluated their effects in ADHD patients. The use of vitamins for ADHD has been based on the finding that multivitamin supplements improved concentration and attention in children without ADHD [18] . In particular, Vitamin B6 (0.6 mg/kg/day) combined with magnesium (6 mg/kg/day) improved clinical symptoms of children with ADHD following an 8-week treatment period [43] . ADHD symptoms returned a few weeks after treatment was stopped. The beneficial effect of vitamin B6 on ADHD has been attributed to its ability to facilitate the production of the catecholamine, serotonin [12, 44] . In addition, despite not directly addressing ADHD symptoms, vitamin or multivitamin supplementation can provide additional benefits for children with ADHD, who usually have poor dietary habits [18] . Caution must be exercised, however, with the use of large doses of vitamins, existing as megavitamins or megadoses, especially in young patients, considering the limited evidence to support the efficacy of vitamins in improving ADHD symptoms [18] . Double-blind, randomized, clinical studies are needed to substantiate the use of vitamins for the treatment of ADHD.
Minerals
Mineral supplementation has also been proposed to be an alternative intervention for ADHD. Mineral deficiencies have also been implicated in the etiology ADHD, and thus mineral supplementation may be useful to correct the underlying mineral deficiency and possibly control ADHD symptoms. In addition, minerals are cofactors in the synthesis, uptake, and breakdown of important neurotransmitters, also implicated to play crucial roles in ADHD symptomatology [19, 45] .
Of the mineral supplements, zinc may have been the most studied and have received much support as an adjunct treatment for ADHD [19] . Low levels of zinc have been associated with deficits in several cognitive functions including information processing [19, 46] . Thus, zinc supplementation may have beneficial effects on cognition and related processes. In a 12-week, double-blind study, children supplemented with 150 mg of zinc sulfate showed reductions in hyperactivity, impulsivity, and impaired socialization [47] . Akhondzadeh et al. [46] also reported that zinc sulfate augmented the effect of methylphenidate in alleviating ADHD symptoms in children. Zinc is generally well-tolerated with only minor side effects reported (e.g., gastrointestinal discomforts and metallic taste). However, Arnold [48] showed negligible clinical effects of zinc supplementation in ADHD patients. These discrepant results are possibly due to differences in underlying nutritional status, genetic factors, and/or dosages of zinc used in different studies [18] . More elaborate and comprehensive clinical studies are required to solve these discrepancies.
Another mineral that has received special attention and has been evaluated in clinical trials for ADHD treatment is iron. Previous studies showed that children with iron-deficiency anemia also displayed attentional deficits [45] . Iron is a co-factor in the synthesis of both norepinephrine and dopamine [11, 19] . A randomized, double-blind, placebo-controlled study found that iron supplementation improved ADHD symptoms in children (23 kids, 5-8 years old) [49] . However, in the absence of anemia, iron supplementation in children with ADHD did not produce consistent behavioral improvements [19, 45] .
Magnesium was also shown to improve ADHD symptoms. Magnesium is involved in neurotransmitter synthesis, and some studies have even associated magnesium deficiencies with ADHD [50] . Indeed, supplementation of magnesium and vitamin B6 in ADHD children improved ADHD symptoms [43] .
Altogether, these findings indicate that certain minerals may be helpful in the treatment of ADHD. However, caution must be practiced when using minerals because of potential health risks associated with intake of large dosages.
Essential fatty acids
In recent years, there has been a lot of interest on the benefits of essential fatty acid (EFA, e.g., omega-3, omega-6) supplementation in children with ADHD. EFA supplementation exerted modest effects on alleviating the symptoms of ADHD [51, 52] . Richardson and Puri [53] reported that high-dose supplementation of EFA (fish oil; 8-16 g) improved behavior and inattention and reduced hyperactivity and defiance in children with ADHD. Another report also indicated better attention and behavioral improvement in children receiving combined omega-3 and omega-6 supplementation [54] . Similarly, Sinn and Bryan [55] reported significant improvement in ADHD symptoms (parent-rated behavior and attentional tasks) in children given EFA for 15 weeks, versus the placebo-treated group. Of note, other investigators have reported selective improvement (parent-reported benefits for restless-hyperactive symptoms in the absence of teacher-reported effects) of ADHD symptoms in subjects after EFA supplementation [56, 57] . While the exact mechanism EFAs in ADHD is not yet established, the efficacy of EFAs may be attributed to its effects on brain development (e.g., cell growth, neural signaling, and effects on gene expression) [18, 51] . It has also been postulated that increased EFA levels in cellular membranes impact dopaminergic and serotonergic activity [19, 51] .
Nevertheless, other studies have also reported no significant or very minimal effects of EFA treatment in ADHD patients vs. placebo-treated group. A randomized clinical trial reported that EFAs had minimal effects on ADHD symptoms [58] . Another study also did not find any benefit of two month EFA supplementation in subjects [59] . In addition, Voigt et al. [60] reported that four months of DHA supplementation (345 mg/day) did not decrease symptoms of ADHD. In one study, omega-3 fatty acid supplements have even been associated with worsening of inattention [19, 57] .
In summary, although some studies have reported therapeutic benefits of EFA supplementation, the current evidence for EFA as a complementary and alternative medicine for ADHD is not yet established [61] .
Amino acids
Amino acid supplements have also been considered as a complementary intervention for ADHD. These include acetyl-L-carnitine (ALC), GABA, glycine, L-theanine, L-tyrosine, taurine, 5-hydroxytryptophan (5-HTP), and s-adenosyl-L-methionine (SAMe) [12, 18] . However, research regarding amino acid supplementation for ADHD treatment in children has produced inconsistent data. Various risks have been reported with their use and only shortterm benefits of the supplements have been found [18] . Most research in this field has focused on supplementation with ALC, an amino acid derivative. A randomized, double-blind placebo-controlled study reported that ALC supplementation significantly ameliorated the symptoms of ADHD in 51 children, aged 6-13 years old [62] . However, a double-blind, placebo-controlled clinical trial reported that ALC supplementation has no significant effect on the overall ADHD population (112 children, 5-12 years old) [63] . Oroxylin A (5,7-dihydroxy-6-methoxyflavone) shows potential as a natural intervention for ADHD. Oroxylin A is a flavonoid isolated from the root of Scutellaria baicalensis Georgi, a herb commonly found in East Asia. It exerted antioxidant, anti-inflammatory, and anti-allergy activities, and produced memory-enhancing and neuroprotective effects. Studies showed that Oroxylin A in an antagonist of the γ-aminobutyric acid (GABA)-A receptor [64] . Preclinical studies have shown that Oroxylin A or its derivative (5,7-dihydroxy-6-methoxy-4'-phenoxyflavone) improved ADHD-like behaviors of the spontaneously hypertensive rat, an animal model of ADHD [65, 66] . The beneficial effects of Oroxylin A are believed to be mediated via enhancement of dopamine neurotransmission. Studies are underway to determine the efficacy of oroxylin A in ADHD patients.
YY162
YY162 is pharmaceutical combination of terpenoid-strengthened G. biloba and ginsenoside Rg3 from ginseng. A recent study has shown that YY1612 attenuated ADHD-like conditions induced by Aroclor1254 in mice [67] . It also exerted neuroprotective effects with negligible behavioral side effects. These effects of YY162 were comparable to those produced by methylphenidate. The positive effects of YY162 on ADHD-like behavior are believed to be mediated through its antioxidant properties and its ability to positively modulate the dopamine and norepinephrine transporters. Studies on the effects YY162 in patients with ADHD would be invaluable to determine its worth as an ADHD medication.
Combination treatment and integrative approaches
Because ADHD is a multifactorial disorder, a multi-modal approach may prove effective in managing ADHD symptoms. A recent and growing trend in the management of ADHD is the combination of various ADHD treatment options (e.g., medication and behavioral therapies) also referred to as combination therapy, integrative, or multi-modal approach. Multi-modal approaches are highly recommended because it is believed to provide a more "holistic" and patient-specific approach.
Due to that fact that stimulants are the most widely used treatment for ADHD, most multimodal approaches practiced or studied employed the use of a stimulant drug coupled with a behavioral/psychosocial therapy. In a landmark randomized clinical trial known as the Multimodal Treatment Study of Children with ADHD, it was shown that the combination behavioral and medication interventions was superior compared to the individual effects of its component [68] . However, this did not go uncontested because other large-scale and longterm clinical trials have reported contradicting results [4] .
Very few studies have evaluated the effects of medication and/or behavioral therapy combined with a nutritional/botanical component. Notably, Akhondzadeh et al. [46] performed a randomized, double-blind, trial evaluating the effects of zinc sulfate as an adjunct to methylphenidate. The result showed that the zinc enhanced the effects of methylphenidate in children (ages 5-11) with ADHD. This study stands as an example that natural products are very promising when used with other ADHD treatments.
Conclusion
There are a number of available treatment options for ADHD, however, some of them may pose risks to patients [18] . The botanical agents discussed in this study appear to be promising ADHD treatments considering their therapeutic effects and negligible negative side effects. Of the botanical agents reviewed, Pycnogenol is the most studied, widely supported, and promising ADHD treatment. Nutritional supplements are also generally considered safe, and among them, EFAs stand out as potential ADHD interventions. Although the use of natural medications for ADHD has been considered as a "safer" approach, natural products are still far from being called as standard ADHD treatments due to the lack of comprehensive and appropriately controlled clinical studies that interrogate both their efficacy and safety. Thus, more rigorous, appropriately designed clinical trials are required prior to establishing their worth as ADHD drugs.
